Introduction
Penile lymphoedema is rare. The clinical picture is widely heterogeneous. It is frequently chronic and there are often exacerbations and remissions associated with cellulitis. It can be very distressing for the patient, and is associated with significant physical and psychosexual morbidity. The pathogenesis is not clearly delineated, but probably involves chronic or recurrent inflammation or infection, with subsequent destructive scarring of genital lymphatics. Many cases are viewed as idiopathic but it is important to exclude infections, sarcoidosis, Crohn disease (CD) and obstructive pelvic pathology. Treatment can be very challenging. Given the rarity of the condition, individual clinical experience may be limited. CBB receives male genital referrals from all over the UK and Ireland and enquiries from overseas, prompting this updated account of our experience of the presentation, differential diagnosis and management of many more case of penile lymphoedema than have been hitherto described by us 1 or others.
Methods
Application to an institutional review board was waived. Signed, informed consent was obtained for clinical photographs.
Patients
Patients with a diagnosis of penile lymphoedema seen in two dedicated adult male genital dermatology clinics between January 2011 and July 2016 were identified, and their case records retrieved and studied. Patients with obvious causes for genital lymphoedema such as pelvic or urological cancer and its treatment were excluded. Demographics, clinical presentation, diagnostic investigations, treatments and outcomes were collated.
Results

Demographics
The results are summarised in Table 1 . In total, 41 patients (mean age AE SD 41.4 AE 14.7 years, range 17-68 years) were identified and studied. Mean duration of disease prior to presentation to medical specialists was 4.3 AE 3.2 years (range 1 month to 12 years). All patients reported penile or scrotal or penoscrotal swelling and sexual dysfunction.
Clinical findings and medical history
Clinical examination of all the patients revealed gross oedema affecting the foreskin, penile shaft, glans penis and scrotum (Fig. 1) . Six had oedema involving the mons pubis, and six had oedema extending to extragenital areas such as the lower abdomen, perianal area, buttock or leg. Eight patients had presence or a history of cellulitis. Eight patients had been circumcised at birth. Six patients described a flu-like illness with fever, malaise, vomiting or diarrhoea preceding the penile lymphoedema. None had a history of trauma or radiotherapy to the genital or pelvic floor. CD was present in 14 patients, of whom 5 had had concomitant psoriasis and 2 had genital lichen sclerosus (LS). The diagnosis of CD preceded that of penile lymphoedema in 10 patients (aged 3-15 years). At the onset of genital swelling, the CD was quiescent in nine patients, three of whom were on treatment. One patient had active CD at the onset of penile lymphoedema despite being on systemic treatment. Four patients were diagnosed with CD as a consequence of investigations for penile lymphoedema; one had active disease and three had occult disease.
Imaging and other investigations
Cross-sectional imaging using computed tomography or magnetic resonance imaging (MRI) of the abdomen and pelvis was performed in 37 patients. This revealed oedema of the subcutaneous tissue of the penis and scrotum in just over 90% of cases, and indicated possible underlying inflammatory bowel disease (IBD) in four cases. The majority of patients were also referred to the gastroenterology service to exclude IBD.
All patients had negative screening for sexually transmitted diseases (apart from the known case of herpes simplex). Three were screened for filariasis in view of previous travel history to endemic areas: ELISA for filarial antibody was negative for all tested cases. Antistreptolysin antibody titre (ASOT) was raised in 15 patients, of whom 4 had concomitant clinical cellulitis and 6 had CD (43%). No elevation of serum angiotensin-converting enzyme was seen in any case. Routine biochemical and liver function tests were normal for all patients. *The year of presentation for genital swelling and concomitant morbidity were included in certain cases to explore their temporal relationship; †performed at other institution.
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Genital biopsy was not performed routinely. Given the potential to create a nonhealing wound in oedematous skin, we recommend biopsy be performed only when a specific diagnosis (e.g. CD, sarcoid) is suspected and histology may add diagnostic clarity. Genital tissue obtained from four of seven patients with CD showed noncaseating granulomas, supporting a diagnosis of cutaneous CD presenting as oedema.
Treatment and outcome
At first presentation, all patients were treated with systemic antibiotics. Five patients were admitted for intravenous antibiotics. A range of antibiotics, including erythromycin, clarithromycin, clindamycin, trimethoprim, ciprofloxacin, lymecycline, doxycycline, amoxicillin-clavulanic acid and trimethoprimsulfamethoxazole, were used as initial treatment and were then continued long term. Antibiotics were alternated or rotated in relapsing and remitting disease. Short courses of prednisolone were prescribed to several patients at presentation, and/or at acute relapse, alongside antibiotics. Where there was a history of herpes simplex, oral aciclovir was prescribed therapeutically and prophylactically. One patient with concomitant CD reported a reduction in penile lymphoedema after azathioprine was instituted.
Surgery (circumcision and/or debulking) was considered and undertaken when the penile lymphoedema was judged to be medically stabilized in terms of maximal reduction of lymphoedema, adequate control of any underlying medical condition, and effective treatment of and prophylaxis for infection, cellulitis and lymphangitis. Eight patients had been circumcised at birth, and two of these patients subsequently had revision circumcision, with one also having excision of a localized area of scrotal oedema. Another 12 patients who were previously uncircumcised underwent circumcision and surgical debulking when the penile lymphoedema was stabilized. Genital LS was confirmed histologically in the foreskins of three of the patients clinically diagnosed with the disease. Another six patients who had circumcision and surgical debulking had evidence of chronic inflammation on preputial histology.
The duration of follow-up ranged from 2 months to 13 years (mean AE SD 3.1 AE 2.5 years). All patients responded to systemic antibiotics. Of the 41 patients, 13 were cured (8 are now off treatment), while 23 are stable with occasional fluctuation of disease activity and 3 are awaiting further surgical management. Of the remaining two patients, one has been lost to followup and the other has declined further treatment.
Discussion
Penile lymphoedema is a heterogeneous, rare, chronic, and disfiguring entity that creates a dysfunctional foreskin and consequent sexual dysfunction. More than 15 years have passed since we described our initial experience of six cases.
1 A clinicopathological series recently described genital lymphoedema in both men and women. 2 The present cohort emphasizes the heterogeneity of penile lymphoedema and highlights the importance of CD and streptococcal infection in the aetiopathogenesis.
Genital lymphoedema can be congenital or acquired.
3,4 Acquired lymphoedema can be idiopathic or be the result of neoplasia, surgery or radiation to the pelvis, 5 other pelvic obstruction, infection [streptococcal, gonococcal, chlamydial (including lymphogranuloma venereum), syphilitic, herpetic, filarial], 1, 6, 7 granulomatous disorders (sarcoidosis, CD), 8, 9 and disorders of fluid balance. Reactive causes include trauma, venous thrombosis and angioneurotic oedema. Cases attributed to amputation of septic limbs in diabetes and acute necrotizing pancreatitis have been reported. 1 Two cases due to compulsive masturbation have been described. 10 Localized genital lymphoedema can be associated with obesity (due to neolymphovascularisation of the scrotal region below the tunica dartos muscle and its associated hypertrophy). 11 However, scrotal lymphoedema after weight loss (resulting from lymphatic stasis in the redundant skin) has also been reported. 12 Untreated chronic inguinal hidradenitis suppurativa can eventuate in profound scarring of the lymphatics presenting as genital oedema. 13 Therefore, the aetiopathogenesis of penile lymphoedema must be carefully considered in each individual case, as several factors may be involved. A susceptible patient may have variable congenital or acquired lymphatic abnormality. Imaging of lymphatic channels is not regarded as particularly helpful and hence is not routinely performed.
Some cases of penile lymphoedema are transient and self-limiting. 14 In others, there may be intercurrent attacks of cellulitis and/or erysipelas with systemic symptoms and partial or complete remission of the oedema. Recurrent episodes of cellulitis lead to loss of elastic fibres, hyperplasia of the collagenous connective tissue and fibrosis, resulting in permanent swelling with progressive loss of function and worsening appearances. 15 Although a causal relationship cannot be proven, over one-third of patients in our series had indirect evidence of streptococcal infection, which is known to be lymphatolytic. 16 Once the process of ª 2018 British Association of Dermatologists lymphatic damage has been initiated, each episode of acute or acute on chronic infection can lead to further irreversible lymphatic damage. It is likely that the worse the oedema becomes, the lower the chances of full recoverability. 17 Over a third of the patients (14/41) we report had CD; in 10 the diagnosis of CDs had already been made, and the investigation of penile lymphoedema led to the diagnosis of an additional 4 cases of IBD. Screening can be initiated with abdominal imaging and increasingly the use of faecal calprotectin. 18 Referral to a gastroenterologist should be considered. Metastatic CD describes the presence of noncaseating granuloma of the skin at sites separated from the gastrointestinal tract by normal tissue. Metastatic CD presenting as penoscrotal oedema is an unusual but important presentation to be included in the list of cutaneous manifestations of CD. [19] [20] [21] The majority of cases present after the onset of bowel symptoms; however, in a distinct minority, the skin symptoms precede gastrointestinal symptoms by months to years, 22 as seen in the four patients in our series. When penile lymphoedema precedes CD, the latter may be occult and asymptomatic. 8 The severity of the cutaneous findings may not correlate with the severity of the intestinal symptomatology. 22 In our case series, known CD was quiescent at the onset of genital oedema in 9 of 10 patients. Immunosuppression may be adequate treatment for CD but metastatic CD may not respond as effectively. 20 Investigations should aim to identify underlying or precipitating factors (Table 2) . MRI is the preferential diagnostic method to delineate the subcutaneous lymphatic oedema and exclude other causes of lymphatic obstruction, 23 and it may indicate occult IBD.
Regarding treatment, episodes of acute cellulitis can be due to tinea pedis providing a portal of entry for bacteria. Patients should be evaluated, treated and counselled regarding prevention for dermatoses that create fissures or erosions in the skin. Acute attacks with signs of cellulitis or erysipelas may necessitate broad-spectrum antibiotics especially covering streptococcal infection; a short course of prednisolone may be helpful. Three of our patients were given a course or courses of oral prednisolone but there may have been more, given the incompleteness of the data. We described this approach in our original paper, 1 and there is a report in the literature of a patient unresponsive to antibiotics who was successfully treated with low-dose systemic glucocorticoids. 24 Glucocorticoids are most appropriate in patients with acute and rapid presentation of oedema, with the aim of preventing lymphatic scarring and subsequent persistent oedema. All cases of penile lymphoedema should be treated aggressively at first presentation, because the impression is that the more chronic and extensive the genital lymphoedema, the more difficult it is to manage, both medically and surgically. Long-term antibiotics appear to ameliorate and stabilize the process, improve cosmesis and normalize sexual function. 6, 17 Choice of drug is dependent on the desired empirical spectrum of activity, the previous therapies employed and the presence of any allergies. The success of this approach supports the importance of infection as a factor in the perpetuation, if not initiation, of the process. The aim of medical treatment is to minimize sufficiently preputial and penile oedema to allow therapeutic debulking circumcision. 1, 17, 21 Skin grafting using full-and split-thickness skin grafts may be necessary after excision of the affected tissue. 25 Prophylactic antibiotics may need to be continued long term after surgery.
The present study is limited in its scope by its retrospective nature and its basis on the review of clinical notes. Many referrals were from other institutions, where the majority of the investigations, histology and surgical procedures had been performed. The management of several patients (from different geographical regions) was shared with their local physician(s). Attempts were made to acquire as much relevant information as possible, but inevitably, the dataset is incomplete. More detailed clinicopathological correlation would be interesting, but was not possible given the scope of the variable clinical settings and available resources. A prospective study might capture more potentially informative data such as unusual sexual habits, elevated body mass index and routine biopsy for histopathology. 
Conclusion
Penile lymphoedema is rare, heterogeneous and often chronic with significant psychosocial and physical morbidity. We anticipate that experience from the cases described above will prove helpful to other physicians and surgeons faced with what can be a very challenging problem. The aims of assessment, investigation and management are to exclude or identify underlying precipitants or associations, especially streptococcal infection and CD. Treatment may comprise a multifaceted approach, including minimization of recurrent episodes of cellulitis with antibiotic prophylaxis, aggressive treatment of relapses with short courses of oral corticosteroids, surgical debulking and removal of the grossly dysfunctional prepuce, and long-term follow-up.
What's already known about this topic?
• Penile lymphoedema is a rare and chronic entity that creates a dysfunctional foreskin and consequent sexual dysfunction.
What does this study add?
• In this case series of 41 patients with penile lymphoedema, over one-third had CD (occult in one-third of these), and over one-third had serological evidence of streptococcal infection.
• In patients presenting with penile lymphoedema, underlying disease must be excluded, as antibiotics given early may preserve the foreskin.
